Shipboard multibeam data for the Japan Trench and the NW Pacific areas were obtained during several cruises onboard the R/V Kairei (KR03-07 and KR04-08) and R/V Yokosuka (YK05-06) cruises (Hirano et al., 2006) as the research project "Expedition for petit-spot" carried out by the Japan Agency for Marine-Earth Science and Technology (JAMSTEC), which are supplied from the Deep Sea Research Data Web (http://www.jamstec.go.jp/e/database/). We used the "SeaBeam" system built by L-3 Communications SeaBeam Instruments Inc. to produce the wide-swath contour maps and the acoustic backscatter images of the seafloor at surveying speeds of 12 to 8 knot. The horizontal resolution of the bathymetry data depends on the depth and ship speed. Data quality also depends greatly on the sea state.
covered the area of 36% in the map during the cruises, which is approximately 112,000 km 2 . The 16,993,496 data gridded in 0.005-min cells are plotted on the depths below sea level. We utilized the Generic Mapping Tools (Wessel and Smith, 1995) and the MB-system (Caress and Chayes, 1996) for filtering, gridding and plotting the data sets.
Analytical Methods
For our determination of carbon dioxide and water contents, glassy basalts were doubly polished to make thin sections of 97-145 m thickness. The chemical compositions of the glasses were analyzed using a wavelength dispersive spectroscopy electron microprobe (JXA-8800M, JEOL Ltd.) (Table DR1 ). The measurements were performed using a broad beam, 15 kV accelerating voltage, 12 nA beam current, and peak counting time of 10 s. Backscattered electron images obtained by a scanning electron microprobe (S3400N, Hitachi High-Tech. Co.) were converted to binary images in order to determine the volume fraction of bubbles (vesicularity). After EPMA analyses, the thin sections were analyzed with an FT-IR microspectrometer (Nicolet iN-10, Thermo Fisher Scientific Inc. , 1995) . The baseline spectra were obtained by analyzing glass samples, which were heated and devolatilized. For preparation of devolatilized glass samples, sample chips were crushed and powdered, and then heated in a furnace using the platinum wire loop method (Pupier et al., 2008) at a temperature of 1350 °C. The baseline spectra obtained from the devolatilized glass samples showed no absorption for the bands corresponding to carbon dioxide and water. The carbon dioxide and water contents were calculated from measured absorbances, thin section thickness, glass density, and molar absorptivities on the basis of the Lambert-Beer's law. The thickness of thin sections was measured using a digital micrometer, and the glass density was calculated from the relationship between glass density and water content (Ohlhorst et al., 2001) . 
